A feasibility study of total endovascular aortic arch replacement: From stent-graft design to preclinical testing.
This study aimed to evaluate the safety and feasibility of total endovascular repair of the aortic arch using a novel designed stent-graft system (Yanger stent-graft system; Lifetech Scientific, Shenzhen, China) in vitro and in a canine model. The Yanger stent-graft system is composed of a main stent-graft, branched stent-graft, and a delivery system. In an in vitro aortic arch simulation test bench, the system was tested, and the success rate of stent-graft releasing, anchoring, and positioning was recorded and analyzed. Meanwhile, in vivo implantation of the Yanger stent-graft system was carried out in 16 healthy adult crossbreed dogs. The feasibility of using these stent-grafts was evaluated with aortography, multislice computed tomography, and autopsy 6 months after the procedure. All stent-graft releasing and positioning were successful for in vitro test. In the canine model, the Yanger stent-graft system was placed successfully in the aortic arch in all 14 dogs with the exception of 2 mortalities. All dogs survived for at least 3 months with normal physiologic signs. Aortography, multislice computed tomography, and animal necropsy revealed good fixation in all cases. The ascending aorta, descending aorta, brachiocephalic trunk, and left subclavian artery were all covered without endoleak. There was no significant obstruction or stenosis in brachiocephalic branches at the 6-month follow-up. Total endovascular repair of aortic arch with the novel designed Yanger stent-graft system is safe and feasible in preclinical studies. With a better understanding of preclinical knowledge, patient selection criteria and first-in-human studies will be addressed.